Through substitution and income effects, remittances can alter an individual's allocation of time between market activities and household production, decreasing labor supply. This paper uses propensity score matching and household surveys for 2006 and 2014 to estimate the impact of remittances on labor supply in the three countries of the Northern Triangle (El Salvador, Guatemala, and Honduras). The results show that remittances are associated with a reduction in labor force participation, particularly among women. This effect is largest for Salvadoran women (13 percentage points). A sensitivity analysis finds that the negative effect on labor force participation rates of men in El Salvador and Guatemala and women in El Salvador is robust to potential selection bias. Receiving remittances is also associated with a lower likelihood of young adults being in school or at work, with this effect being robust to selection bias for young men in Guatemala. At the same time, the evidence suggests that remittances may be supporting small enterprises and self-employment in El Salvador and Guatemala. The analysis does not find robust evidence of remittances affecting the labor supply in Honduras in 2014.
Migration and remittances have become increasingly important factors in the development of El Salvador, Guatemala, and Honduras over the past three decades. According to the most recent global estimates of international migration, an estimated 1.6 million Salvadorans, 1.1 million Guatemalans, and nearly 800,000 Hondurans lived outside their countries of birth in 2013. 4 These migrants represent 6 and 8 percent of all people born in Guatemala and Honduras, respectively, and 20 percent of all Salvadorans. These migrants, in turn, remitted over $17 billion in 2017. Remittances accounted for 18 percent of the national GDP in Honduras, 17 percent in El Salvador, and 11 percent in Guatemala in 2016; the world average is 0.8 percent.
What impact do remittances have on the labor markets of El Salvador, Guatemala, and Honduras, collectively referred to as the Northern Triangle of Central America? Out-migration can negatively impact labor supply through two channels -directly through outflows of labor and indirectly through labor substitution effects of remittances. Migration from the Northern Triangle has historically been biased towards young adults, disproportionately decreasing the size of the labor force. Due to positive selection into migration, migration also leads to a decrease in the skills composition of the labor force (Del Carmen and Sousa, 2018). However, through remittances migration can also reduce the labor supply of those who do not migrate. In per capita terms, El Salvador receives $724 per year in remittances, followed by Guatemala with $450 and Honduras with $424 -six times higher than the world average ($77) and representing a significant income source for the households receiving them. As with other income types, receiving remittances can raise reservation wages and reduce labor supply. This may be of particular concern in the countries of the Northern Triangle, where labor supply, particularly of women, is below the regional average.
In this paper, we analyze the impact of the receipt of remittances on the labor supply and employment outcomes of men and women in El Salvador, Guatemala, and Honduras. Using household surveys for the years 2006 and 2014, we analyze the extent to which remittances affect the labor decisions of recipients. There is a well-known problem of endogeneity in establishing causal links between non-random income (such as remittances) and household labor decisions. In short, the population of households that receive remittances differs from households that do not receive remittances in systematic yet unobserved ways. These differences may themselves explain differences in other outcomes, including labor supply. Hence, the crucial question -do remittances reduce labor supply? -requires addressing issues of selection. Given the data limitations in these three countries, the strategy undertaken in this study is propensity score matching.
Background
Given the central role of labor markets as determinants of growth and poverty reduction, the impact of remittances on labor supply is an important factor to understand in countries with high remittance inflows. An increase in income (such as via remittances) increases the household budget which, as shown in the economics literature, affects the relative value of "leisure" (including home production) and market activities of household members. 5 The resulting income effect increases the reservation wage of recipients, altering the utility-maximizing allocation of time between leisure and market activities. That is, individuals are able to buy more leisure or home production time because of remittances, at the expense of time in the labor market. Simultaneously, the change in the demographic composition of the household resulting from migration can alter the value of home production. The returns to home production for households with migrating members may be higher than for households without migration if the individuals who do not 4 Migration and remittance estimates for 2013 are from the Migration and Remittances Factbook, World Bank. 5 For an overview of household decision models and their implications, see Killingsworth and Heckman (1986) . migrate take over household tasks previously performed by migrants (for example, parenting obligations and upkeep of the dwelling).
Under an assumption of perfect information and well-functioning markets, a reduction in labor supply resulting from remittances implies an increase in household utility. Previous research has found that, even after accounting for forgone wages from migrating household members, remittances have lowered poverty rates in these three countries Scott and Soler 2018 ). Yet, for the individual, reducing labor supply because of remittances can pose some risks. Exits from employment can permanently decrease individuals' earnings potential if there are returns to professional experience and there is on-the-job learning. This can leave the individual at higher risk of poverty or unemployment in the event of a reduction in remittances. 6 This can be particularly detrimental to young household members who defer entering the labor market and may opt to underinvest in human capital (in particular, the so-called ninis young adults who are neither employed nor in school).
While individual welfare may increase with receipt of remittances, the effect of remittances on social welfare is more mixed. A reduction of labor supply resulting from receipt of remittances compounds the loss in labor supply due to out-migration and becomes a key policy concern. Lower labor supply from remittances can reduce economic growth even as it feeds consumer demand and increases wages. Higher wages can erode the country's international competitiveness by increasing the cost of production. Higher wages and increased consumer demand (fueled by remittances) can also lead to higher prices, deteriorating the value of remittances and the returns to migration. A related concern is the so-called Dutch disease, wherein consumption fueled by remittances leads to deteriorating terms of trade and an inefficient allocation of labor from the tradable to the non-tradable sectors.
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On the other hand, given the limited employment opportunities in the countries of the Northern Triangle and limited access to credit, remittances could represent an alternative source of credit and financing both for investments in human capital 8 as well investments in small businesses and self-employment. This is particularly important given the limited demand for low-skill labor in the formal sectors of these countries. If that is the case, remittances could have positive effects on job creation and productivity (and hence wages and job posts) of domestic firms. Some evidence has been found supporting the hypothesis that remittances are used to start or support business enterprises, for example in Albania (Kilic et al 2007) , the Dominican Republic (Amuedo-Dorantes and Pozo 2006a), Mexico (Shapiro and Mandelman 2016) , and the Philippines (Yang 2008) .
Labor Markets in the Northern Triangle
El Salvador, Guatemala and Honduras are small countries (population ranging from 6.3 million in El Salvador to 16.6 million in Guatemala) with service-dominated, low growth economies and high poverty 6 The amount remitted typically decreases over time (for example, Funkhouser 2005). . Increased household income due to the inflow of remittances increases consumer demand. This raises the relative prices for domestic nontradable goods, leading to higher relative wages in these sectors (such as local services) and prompting a reallocation of labor away from export sectors and a real exchange rate appreciation. Lopez, Molina, and Bussolo (2008) find that, among LAC economies, a one percentage point increase in remittances as a proportion of GDP is estimated to lead to a real-exchange rate appreciation of 18-24 percent. Rising domestic demand and lowered competitiveness of domestic tradable sectors widens the current-account deficit, weakening the country's macroeconomic position. 8 Remittances have been found to contribute to better nutrition and more schooling in the region (Oliveri, Scott and Sousa, forthcoming).
rates. While they are all lower-middle-income countries, Honduras is the poorest, with a per capita GDP of US$ 4,740 in 2016 PPP -just over half of that of its two neighbors ($8,620 for El Salvador and $7,950 in Guatemala). Poverty rates are high -with half of Hondurans and Guatemalans living on less than $5.50 per day in 2016 (data are from 2014 in the case of Guatemala), and 30 percent of Salvadorans.
Labor demand is weak, and most jobs are low-skill and informal. The agriculture sector, including subsistence farming and market crops like coffee, employs 29 percent of workers in Guatemala and Honduras and 19 percent in El Salvador. Even after excluding agricultural employment, the majority of jobs are in the informal sector, which absorbs 63 percent of workers in El Salvador and 74 percent in the other two countries. 9 Due to the countries' low average educational attainment, most of these workers are low-skilled. In each of the three countries, only about a quarter of the potential labor force has completed upper secondary school, and only about one in ten has completed any type of tertiary education. Workers rely heavily on self-employment: nearly half of Honduran workers are self-employed as are 38 and 40 percent of workers in Guatemala and El Salvador respectively. This group includes employers, mostly small business owners and family enterprises: 3 percent of all workers in El Salvador and Guatemala and 10 percent in Honduras.
In this context of weak labor demand, a largely low-skilled workforce, and high informality, labor force participation is low, especially for women. Participation rates for women range from 44.7 percent in Guatemala to 51.6 in El Salvador (Figure 1 ). Participation rates are higher for men, accounting for 9 out of 10 working-age men in Guatemala and Honduras. However, they are lower in El Salvador, where only 84.3 percent of men are in the labor force. Crime, which can reduce labor supply by both absorbing labor (particularly male labor) and imposing obstacles to participation due to security costs and concerns, is a significant factor in these three countries. Since a large fraction of the workforce is absorbed in informal work, unemployment rates are relatively low in the three countries, and particularly so in Guatemala where urban unemployment rates are 2.4 percent 12 While this statistic cannot be calculated for Guatemala, 12 percent of the working age population is either unemployed or would like to work more hours. 13 Across the three countries, adults who are working are less likely to live in households that receive remittances than those who are not working. 14 The difference is largest in El Salvador: in 2014, 18.7 percent of working-age adults versus 15.8 percent of employed adults lived in households that received remittances. The difference between the share of all adults who receive remittances and those who are employed and receive remittances is just over 1 percentage point in the other two countries. Among adults who are not working, in Guatemala and Honduras adults who are out of the labor force (inactive) and those who are unemployed receive remittances at about the same rate. In El Salvador, however, those who are inactive are significantly more likely to receive remittances than the unemployed, particularly in 2006. This table suggests that remittances in El Salvador may be more associated with labor supply effects than in the other two countries. 
Methodology
The household models suggest that the decision for one or some household members to migrate may be made jointly with the labor supply of other household members. That is, the household decides that the utility-maximizing strategy is for some member to migrate and remit while another increases household production. In this case, the receipt of remittances and local labor supply are both the result of an earlier and unmeasured decision. The resulting analysis of the impact of remittances on labor supply should address this potential endogeneity, otherwise it may overestimate an effect.
Research on this topic that does not address endogeneity has typically found negative correlation between remittances and labor supply -that is, adults who receive remittances are also less likely to be working. For example, Funkhouser (1992) finds a negative relationship between remittances and labor participation and a positive relationship with self-employment for both men and women in Nicaragua. 15 Studies like Airola (2008) use Heckman selection to address selection into the labor force, but do not address selection into the 11 Rural unemployment rates are about half that of urban rates. Source: ILOSTAT. Underemployment LU4 definition is calculated as the share of the working age population that is unemployed, plus those who are employed but want to work more hours, and potential labor force participants currently out of the labor force: discouraged workers (available but not seeking), and seeking yet unavailable. 13 Source: ILOSTAT. Underemployment LU2 definition is calculated as the share of the working age population that is unemployed, plus those who are employed but want to work more hours. 14 The share of households (and adults) that report having received remittances fell for the three countries between 2006 and 2014. However, macroeconomic estimates of remittances in 2006 and 2014 do not report such significant drops, suggesting that the 2014 household surveys may suffer from higher levels of underreporting. This is a larger concern in the case of Guatemala, which records the share of adults in recipient households falling from 15 percent to 8 percent. 15 An increase in remittances of $100 decreases the probability of labor force participation by 2.1 percentage points for men and 5 percentage points for women while it increases the probability of being self-employed (conditional on being in the labor force) by 1.2 and 1.1 percentage points respectively. group of households receiving remittances. Airola (2008) finds a small negative correlation between remittances and labor supply in Mexico: the estimated elasticity suggests that, at the sample mean, male recipients of remittances worked 4.25 fewer hours per week.
Approaches used in the literature to address potential endogeneity range from limiting the sample to only some types of migrants, using panel or pseudo-panel data, using propensity score matching, to using instrumental variables. Instrumental variables (IV) are exogenous variables, often based on geographical variation, that are correlated with a household's probability of receiving remittances but not correlated with its labor supply decisions. Amuedo-Dorantes and Pozo (2006b) use the location of Western Union offices in Mexico to estimate the effect of remittances on local labor supply. Similarly, Acosta (2006) uses outmigration rates at the county and village level in El Salvador as instrumental variables to predict receipt of remittances. Using a set of 11 countries in Latin America and the Caribbean, Acosta, Fajnzylber, Lopez (2009) build instrumental variables using the percentage of households that receive remittances in the country, and its interaction with household characteristics that are expected to affect the decision to migrate. 16 In each of these papers, addressing endogeneity through IV reduced the estimated negative impact of remittances on labor supply and in some cases, especially for men, erased it completely.
However, strong IVs are difficult to find in the context of limited data found in the Northern Triangle. Yang (2008) uses exchange rate shocks to instrument for changes in remittances, finding evidence of remittances leading to more entrepreneurship and more hours worked in self-employment in the Philippines. Taking advantage of the sampling strategy of the household survey, Kim (2007) builds pseudo-panels in Jamaica identified by sampling cluster and finds that remittances reduced labor force participation (but not hours worked). Funkhouser (2006) uses a 3-year panel from Nicaragua and finds no effect of migration or remittances on the labor supply of adults who did not migrate, but finds that young adults in remittancereceiving households are less likely to work. Rodriguez and Tiongson (2001) mitigate the bias from endogeneity by considering only households with temporary migrant members, arguing that in these cases household labor supply decisions and the decision to migrate are inseparable. They find a negative correlation between remittances and the number of hours worked and labor participation of recipients. CoxEdwards and Rodriguez-Oreggia (2009) use propensity score matching to limit the sample to recipient and non-recipient individuals who are similar across observable characteristics, mitigating but not fully addressing the endogeneity. They conclude that remittances have a neutral effect on participation rates, in essence replacing the income of the missing household member.
To better understand the causal impact of remittances on labor supply, suppose that a measure of labor supply of individual i in household h in region r, , , , is a function of a set of individual, household, and regional characteristics. This is written out as equation (I) where the key variable of interest is , a variable identifying households in which any member received remittances. 17 , , ,
Beyond receipt of remittances, other characteristics that affect labor supply decisions include: a vector of individual-level characteristics; a vector of household characteristics; and a vector of local and regional characteristics (such as urban status).
As discussed above, a significant challenge to address in this analysis is the selection on unobservables associated with both labor force participation and the receipt of remittances. Suppose the migration of one 16 In particular, the presence of young children and adult men in the household, and the educational level of adults in the household. 17 The variable could also be reported as a continuous measure of the average monthly amount of remittances received by the household.
or more members is a household strategy to increase income through remittances. Let the parameter , be an unobserved measure of household welfare generated by individual i's leisure time (i.e., non-market activities including production in the household). If the household's decision for a member to migrate, and subsequently send remittances, depends on this function of household welfare, then is itself a function of , (Equation II) .
Under this scenario, there are two econometric problems in determining the relationship between and : omitted variable bias arising from the unobservable nature of , and a violation of the ignorability assumption since selection into the group of beneficiaries of remittances is non-random.
To address the impact of , on the estimates, access to either panel data, which can be used to remove individual and household fixed effects, or a strong instrumental variable are ideal. Yet no household panel data exist for the Northern Triangle with sufficient observations for this type of analysis. At the same time, a lack of geographical disaggregation in the regions' household surveys limits the extent to which surveybased geographical and temporal variation can be exploited for instrumental variables. Other potential data sources that could be mined for instrumental variables -like municipal or departmental migration rates based on census or administrative data, are not complete or available for the three countries.
Given the lack of exogenous information that can be used as a strong instrumental variable in the three countries, an alternative approach is to maximize the similarity between the treated group (households who receive remittances) and the control group (households that did not receive remittances). This can be accomplished through the use of propensity score matching. This methodology has been widely used to look at the impact of remittances internationally, including Acosta (2011) This approach identifies a sample of households that do not receive remittances that are similar to households that receive remittances by matching across invariant household socioeconomic features. This reduces biases that are due to systematic differences between receiving and non-receiving households (for example, Dehejia and Whaba 2002) . In other words, this approach eliminates confounding effects related to differences in observable characteristics between recipients and non-recipients. 18 Propensity score matching depends on the strong ignorability condition, i.e., the outcome and treatment are independent conditional on the observable feature. This is violated by the inclusion of , in the model. However, to the extent that unobservable characteristics are correlated with observable characteristics, propensity score matching attenuates potential endogeneity (see Stuart 2010) . That is, suppose that , is correlated with observable characteristics in the vectors , , . This could be the case if, for example, the value of home production is higher in households with higher dependence ratios or in rural households with lower access to basic services. Matching across households with similar sets of these characteristics would thus reduce the difference in , between treated and untreated households. 18 In addition, using propensity score matching may also reduce the potential for bias due to survey undercount. This is a concern since the decrease in the number of households reporting the receipt of remittances in the 2014 surveys compared to 2006 surveys suggests a potential measurement issue in the survey instruments.
To ascertain the sensitivity of these results to selection bias, we estimate Rosenbaum bounds (Rosenbaum 2002; Caliendo and Kopeinig 2008) . This approach allows us to estimate the sensitivity of the results to potential bias due to differences in unobservable characteristics between the treated and control groups. It does not, however, establish whether this bias exists. These are reported in the robustness section.
We focus on the years 2006 and 2014, the two most recent years where nationally representative household surveys are available for all three countries. These surveys are included in the SEDLAC database, a regional harmonization project that generates comparable statistics for 18 countries across Latin America and the Caribbean. 19 A table of basic demographic characteristics for each sample is included in the Annex.
We perform a matching procedure based on standard logit models for the probability of being treated (i.e., receiving remittances) using radius matching.
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To focus on the labor market implications, the sample is limited to individuals of working age -specifically those between the ages of 18 and 65. We match between treated and untreated individuals using individual characteristics ( ), household characteristics ( ), and regional characteristics ( ).
includes gender, years of schooling, potential work experience, school enrollment status and household position (head, spouse or other).
includes the dependence ratio (based on the younger of members under 15 as share of working age adults under the age of 65); the number of members older than 12; number of children under age six; and the highest level of schooling completed by any adult in the household (as a proxy of wealth). Finally, includes urban status and the local unemployment rate.
This exercise was done for a total of 12 data universes -one each per country and survey year, and for three adult samples (all working age adults, adults in the labor force, and employed adults). The different employment samples are necessary so as to consider different dimensions of the labor supply decision (participation, employment, type of employment, and hours worked). Once households receiving remittances are matched with their counterparts, we evaluate the effect of receiving remittances on labor participation, occupation status (extensive margin), and number of hours worked (intensive margin). Using two of the constructed matched samples as examples, Figure 2 illustrates the significant reduction in differences between the treated and control groups achieved through the matching exercise. It reports the standardized bias for each variable, before and after the matching exercise. Whereas the two samples vary significantly across characteristics prior to matching, propensity score matching results in samples with very low bias for each variable. Similarly, Table 2 reports the χ statistic and corresponding p-values from a likelihood ratio test on the joint significance of all variables regressed on the propensity score. The results support the model used for each data universe at the 95 percent confidence level. 
Findings
Remittances can impact different dimensions of labor supply: 1) the extensive margin -the extent to which remittances impact who is working, and 2) the intensive margin -the extent to which labor intensity is affected by remittances. In particular, for the extensive margin we look at the impact of remittances on entry into the labor force and unemployment among all adults, and nini status among youth. The intensive margin is assessed looking at informality, type of employment, and hours worked. The results are organized into two sections: the first considers the extensive margin of labor supply -participation and unemployment, while the second considers the intensive margin -employment outcomes.
Labor participation and unemployment
Among working age adults, remittances are associated with lower levels of labor force participation in all countries and for both years analyzed (Table 3 ). In line with other results in the literature, the reduction in labor force participation associated with remittances is more pronounced among women than men, though evidence of drops in male participation rates is evident for both years in Guatemala and El Salvador and in 2006 in Honduras. As suggested from Table 1 , participation seems particularly affected by remittances in El Salvador. The difference in participation rates between recipients and non-recipients is largest among Salvadoran women (17.5 percentage points in 2006) and smallest among Honduran men in 2014 (1 percentage point, a difference not statistically different from 0). The results also suggest a change between 2006 and 2014 in how remittances affect participation in Honduras: while the negative effect on participation for men fell and lost statistical significance, the effect on women increased by 3 percentage points.
As discussed above, remittances are hypothesized to decrease labor supply by increasing the reservation wage. This could be reflected in increases in unemployment (as individuals use remittances to finance longer job searches) as well as decreases in participation (as discouraged workers who are unable to find work at their reservation wage stop searching). If remittances are used to finance more home production in a welfare-increasing reallocation, then we would expect to see no change in the likelihood of being unemployed along with a decrease in the participation rate as individuals exit the labor force and specialize in household production. Table 3 shows statistically weak or insignificant relationships between remittances and unemployment. The combination of lower participation rates and no difference in unemployment among recipients suggests the latter motivation, a welfare increasing reallocation of household labor, may be playing a more important role in the Northern Triangle than would-be workers searching for higher wage jobs. Youth in Latin America are vulnerable to unemployment and economic inactivity; research on the "ninis," from the Spanish acronym for "not in school and not working", finds high rates in the countries of the Northern Triangle (de Hoyos, Rogers, and Szekely 2016). Considering only those between the ages of 18 and 25, Table 4 reports the likelihood of being neither in school nor employed for youth who receive remittances compared to similar youth who did not, by gender. With the exception of Honduran women in 2006, youth who received remittances were statistically more likely to be ninis than similar youth who did not receive remittances. For women, the effect of receiving remittances on being a nini are in line with the results reported above for participation rates for all women. In 2014, young women in households that received remittances were 13 percent (Guatemala), 19 percent (Honduras) and 22 percent (El Salvador) more likely to be ninis than similar young women without remittances. For comparison, overall, adult women that same year were about 16 percent (Guatemala and Honduras) and 25 percent (El Salvador) less likely to be in the labor force than similar women without remittances. While the rates of being a nini for men are not as high as for women, the percent difference in nini status associated with receiving remittances was higher for men than for women in each country in 2014. For men, remittances were associated with an increase in the likelihood of becoming a nini by about a third in Honduras and El Salvador and by twothirds in Guatemala. 
Employment outcomes
The analysis shows that, conditional on being employed, individuals in El Salvador and Guatemala who live in households that receive remittances are more likely to have informal employment. Salvadorans and Guatemalans were 11 percent and 14 percent more likely, respectively, to be informal if they received remittances (Table 5 ). The analysis suggests that there is no statistically significant relationship between remittances and informality in Honduras. Looking at informality separately by gender reveals that the effect of remittances is larger for men than for women in El Salvador (15.7 percent and 6.5 percent in 2014). This was also the case in Guatemala in 2006, but the effect was about the same size for men and women in 2014 (13.7 percent and 14.6 percent, respectively). Could remittances be associated with more job creation by financing self-employment and entrepreneurship? In El Salvador and Guatemala, remittances are associated with increased likelihood of self-employment (Table 6) . In 2014, self-employment rates were 25.7 percent (from 28.7 percent to 36.1 percent) higher for those who received remittances relative to those who did not in El Salvador, and 40.9 percent higher in Guatemala. As in the analysis on informality, there is no evidence of a relationship between self-employment and remittances in Honduras. The likelihood of being an employer was higher for individuals who received remittances in El Salvador and Honduras than those who did not receive remittances. The share of working individuals who report being an employer among remittance receivers was 2.4 (El Salvador) and 3.6 (Honduras) percentage points higher than the control group. This is the equivalent of more than doubling the propensity to be an employer in El Salvador. No statistical relationship is found between remittances and employer status in Guatemala. Source: Authors' tabulations using SEDLAC (CEDLAS and the World Bank).
One interpretation of these results is that remittances encourage small enterprises, either via selfemployment or through employer status, at the expense of employment in larger firms. Under this interpretation, remittances could be supporting lower productivity employment at the expense of employment in larger and presumably more productive firms. On the other hand, if there is insufficient demand from larger firms, remittances could be generating employment opportunities for individuals who are unable to secure better employment. In addition, if remittances reduce credit constraints of small business owners, they could lead to higher earnings for self-employed and employers. One check to see if remittances are encouraging lower productivity employment is to check for wage differentials between individuals who receive remittances and those who do not. This analysis was done for all employed workers, as well as for the self-employed and employers separately. The results do not reveal any statistically significant difference in average wage between individuals who receive remittances and those who do not (Annex Table A2 ). That is, there is no evidence that remittances are associated with lower productivity employment nor with higher earnings for small business owners.
Sensitivity analysis
As noted above, the methodology of propensity score matching does not fully correct for unobserved differences between the treated and control groups. While it is not possible to directly test for selection bias based on unobservables, it is possible to ascertain how sensitive the results reported above are to potential selection on unobservables by estimating Rosenbaum bounds (Rosenbaum 2002; Becker and Caliendo 2007; Caliendo and Kopeinig 2008) . The underlying logic of this robustness check is that selection on unobservables implies that some individuals are more likely to receive remittances than others who have otherwise similar observable characteristics. Rosenbaum bounds report how strongly an unobservable characteristic must influence the selection into the treatment group such that the difference in outcome between the treated and control group is explained by nonrandom assignment. Table 7 reports how much higher the odds of treatment must be among the treated to explain the statistical differences seen in the results above. The test was conducted for odds ratio equal to 1 (no selection bias) through 2 (double the odds of treatment) following the standards in the literature. Higher values mean that the difference between treated and control groups are more robust. Values closer to 1 are more sensitive to selection bias. gamma (odds ratio at which the treated group is more likely to be treated) for which the treatment effect could be explained by differences in selection rather than due to treatment. "No Sig" means the treatment effect is not statistically significant.
The values reported in Table 7 show that some of the results of the propensity score matching exercise are highly sensitive to selection bias. This includes the impact of remittances on female labor force participation in Guatemala and Honduras as well as female youth inactivity in all three countries. On the other hand, the results are robust for male participation (especially in El Salvador and Guatemala and Honduras 2006), male youth inactivity in Guatemala, and the negative impact on female labor force participation in El Salvador.
Among employment outcomes, the results for male informality are more robust than those for female informality in El Salvador and Guatemala. The propensity score matching results did not show differences in informality for men in Honduras and only small differences for women in 2014, which the Rosenbaum bounds show are not robust. The treatment effect of remittances on self-employment is more robust in Guatemala than in El Salvador, and, in line with the propensity score matching results, is not significant in Honduras. The effect on employer status is insignificant or highly sensitive to selection in Guatemala and Honduras. This exercise shows that some of the results of the matching exercise could be sensitive to the presence of selection bias, but it does not establish whether there is selection bias.
Conclusion
Remittances can play a positive role in development. Evidence shows that they reduce poverty and are contributing to more human capital in the region by increasing spending on education and nutrition (Scott and Soler 2018; Oliveri, Scott and Sousa 2018 ). Yet, when it comes to their effect on local labor markets and employment outcomes, the evidence from the literature suggests that remittances have a small yet negative impact on labor supply.
Selection bias is a significant factor to consider in all research on migration and remittances. Propensity score matching does not fully address selection bias, but it attenuates its effects by comparing individuals who receive remittances with similar individuals who do not receive remittances. While we are unable to ascertain the extent to which selection bias is an issue in the analysis of the effect of remittances on labor supply in these three countries, the combination of propensity score matching and Rosenbaum bounds, which test for robustness to selection bias, allows us to identify some robust causal relationships in this analysis.
The results show that there is robust evidence supporting the hypothesis that remittances are associated with changes in the labor supply decisions of those who receive them. In particular, the results indicate that remittances decrease the labor participation rates of women in El Salvador by about 25 percent relative to similar women who did not receive remittances. Remittances decrease participation rates for men in El Salvador (6 percent) and Guatemala (4 percent). The only result that is robust for Honduras is a negative effect on male labor participation in 2006. Remittances also increase the likelihood that young Guatemalan men are neither employed nor in school. Other results from propensity score matching for participation and nini status are less robust to potential selection bias. For example, while remittances are associated with lower female participation rates in Guatemala and Honduras, this could be explained by non-random selection.
Remittances are not associated with increased unemployment in any of the three countries, suggesting that they are not being used to finance longer job searches. Rather, they are likely used to purchase more time for home production and leisure. In the absence of affordable child or elder care options, remittances may be allowing families to increase their welfare even while reducing labor income. This is aligned with the larger impact of remittances on women's labor supply, as household tasks and care work in the region are typically seen as the responsibility of the women in the household.
The results also show that remittances can affect employment outcomes. In particular, remittances increase the likelihood of men working in the informal sector in El Salvador (in 2016) and in Guatemala. They increase self-employment rates, a finding particularly robust for Guatemalans and less so for Salvadorans, and employer rates for Salvadorans. No distinction in informality is found between those who receive and do not receive remittances in Honduras. This effect of remittances on small businesses (both through selfemployment and employer status) suggests that they may be financing small and family enterprises in some cases. Since earnings are not different for those who receive remittances and those who do not, the evidence does not indicate that these small enterprises are any more or less productive than those not supported by remittances.
In this study, we use propensity score matching to estimate the effect of remittances on labor supply in El Salvador, Guatemala, and Honduras. While some of the results suggest that remittances dampen labor supply in El Salvador and, to a lesser extent, Guatemala, it is important to note that these countries have weak labor demand as evidenced by high levels of underemployment and informality. In this context, remittances may be supporting a welfare increasing reallocation of household labor that, while potentially reducing social welfare of the country, is nonetheless increasing individual welfare. At the same time, they may also be supporting some jobs in El Salvador and Guatemala through increased likelihood of selfemployment or employer status. Source: Authors' tabulations using SEDLAC (CEDLAS and the World Bank). Potential experience is measured as (age-years of schooling-6). 
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